Summary
showed (i) Gimenez-positive rods identified as a Legionella-Like
73
Amoebal Pathogen (LLAP-2) and (ii) very small intracellular Gimenez-positive cocci (Fig. 1A) . When capsid, even when negatively stained (Fig. 1D) . In a few amoebae, a large granular area containing 79 maturating virus particles was observed (Fig. S1 ), corresponding to the viral factory described for other
80
NCLDV viruses (Novoa et al., 2005; Boyer et al., 2009) . In the periphery of this granular area, most 81 viral particles were mature (electron-dense).
82
The developmental cycle in amoebae was studied by confocal microscopy with specific polyclonal 83 antibodies (Fig. 1E ). Thirty minutes after infection, a few viral particles were observed in the cytoplasm 
91
Cytopathic effects, viral multiplication and rapid cell lysis were observed only when various
92
Acanthamoeba spp. that belong to the genotype T4 were infected with the virus. Interestingly, a 93 genotype T5 field isolate, identified as Acanthamoeba lenticulata due to its typical intron in the 18S 94 rRNA gene (Coulon et al., 2010) , was found to be resistant to infection, suggesting a very narrow host 95 range. Similarly, no cytopathic effects were observed following infection of various other amoebal 96 species, including Hartmannella vermiformis, Dictyostelium discoideum and different Naegleria 97 species. Moreover, none of the various human and animal cell lines tested (see Experimental human cells tested is however not sufficient to conclude that Lausannevirus lacks potential 100 pathogenicity towards mammals. Indeed, Mimivirus has been demonstrated to penetrate within human 101 and mice myeloid cells (Ghigo et al., 2008) and to induce pneumonia in human (Raoult et al., 2006) 102 and mice (Khan et al., 2007) 
105

Lausannevirus, a close neighbour of Marseillevirus
106
Lausannevirus exhibits a genome of 346'754 bp with a G+C content of 42.9% (Table S1) et al., 2001) . These genes are divided into four groups from the most to the least evolutionarily conserved, with group 1 core genes being the most conserved. All NCLDV core genes retrieved in Marseillevirus (Boyer et al., 2009 ) present highly similar orthologs in Lausannevirus, including a thymidine kinase present in both viruses. Phylogenetic analyses using five concatenated group I core protein sequences clearly affiliated Lausannevirus as a relative of Marseillevirus (Fig. 2) , suggesting that Lausannevirus and Marseillevirus belong to the same viral family that we propose to name
Marseilleviridae.
Strikingly, the first 150 kbp of Lausannevirus genome present only poor colinearity, i.e. conservation of gene order and orientation, with Marseillevirus as shown in the green circle on Fig. 3A by a dot-plot representation of the genomic position of orthologous proteins. On the contrary, the following 200 kbp exhibit higher colinearity, with only five main inverted regions detected. The first inverted region appears to be formed by a simple segmental inversion reversing gene order and orientation, whereas others show more complex patterns. NCLDV core genes from groups 1, 2 and 3 are found in both parts of the genome although the colinear area is slightly enriched in such genes (Fig. 3B ). The distribution of annotated genes is not random, the non-colinear fraction of the genome being enriched in hypothetical proteins (Fig. 3C ). When excluding Marseillevirus from BLAST analyses, the taxonomic affiliation of best hits do not show a particular enrichment in bacterial, eukaryotic or phagic genes in the non-colinear part (Fig 3D) . Interestingly, the percentage identity to the best BLAST hit presents only few outliers that are listed here in decreasing order: ubiquitin (97%, Eukaryote), deoxyuridine 7 triphosphate nucleotidohydrolase (67%, Bacteria), a hypothetical protein (58%, Phage), the eukaryotic 159 peptide chain release factor 1 (57%, Eukaryote) and the ribonuclease H (53%, Bacteria). 
Viral histones
Histones presumably acquired from hosts are reported in several viruses (Fig. 4) : H3-H4 protein in Heliothis zea virus 1, H4 protein in bracoviruses and H2B protein of the ostreid herpesvirus integrated into the amphioxus genome (Cheng et al., 2002; Gad and Kim, 2008; de Souza et al., 2010) . In bracoviruses the H4 protein has been demonstrated to play a critical role in suppressing host immune responses during parasitism (Gad and Kim, 2008) .
Lausannevirus and Marseillevirus both encode three histone-like proteins. LAU_0051 and MAR_ORF166 contain a C-terminal H2A-like histone fold and an unknown N-terminal domain (Fig. 4 A   and B) . Surprisingly, the two other proteins form histone doublets, i.e. pairs of fused histones, with Cterminal and N-terminal extremities that are related to different histones: LAU_0386 and MAR_ORF414 contain a N-terminal H2B-like and a C-terminal H2A-like histone, whereas LAU_0387 and MAR_ORF413 contain a C-terminal H3-like histone and a deeply-branching N-terminal part related to histone H4 or archaeal histones (Fig. 4, Fig. S3 and S4 ). Viral histones may be functional and able to bind DNA; they may serve to interact with the host cell DNA or regulate the viral DNA itself.
In addition to Marseilleviridae, two superkingdoms harbor histone proteins with different organization (Fig. 4C) . Eukaryotic organisms harbour one to several copies of the four histones H2A, H2B, H3 and H4 that associate to form the nucleosome and wrap the DNA. If the canonical histones are often found in a repeated cluster, other variants are often found isolated in the genome (Talbert and Henikoff, 2010) . Moreover, histones were identified in all archaeal phyla including the deepest branching phylum Thaumarchaeota (Cubonova et al., 2005; Sandman and Reeve, 2006; Spang et al., 2010) .
The various arrangements and similarity patterns between these histone-encoding genes render difficult to build a parsimonious model for the presence of these histone doublets in Marseilleviridae through gene exchange, fusion or splitting. A potential gene acquisition by an ancestral Marseilleviridae from an unknown eukaryote harbouring fused histone doublets cannot be ruled out, although such an organism has not been discovered. Another possibility would imply a forced convergence to adapt and manipulate the host cell. These unusual histone doublets challenge our view on the existing diversity of histone encoding genes and detailed identification of structural 189 variation might give some additional clues on their evolution. 
258
Experimental Procedures 259
Amoebal co-culture
260
To recover amoebae-resisting bacteria potentially present in Seine River, 1 L water samples were 261 collected at the entry of the Morsang-sur-Seine (France) drinking water plant. Samples were obtained 262 in January, May, July and October 2005, and investigated for the presence of amoebae-resisting 263 micro-organisms using amoebal co-culture onto axenic Acanthamoeba castellanii amoeba strain 264 ATCC 30010 as described in Thomas et al. (Thomas et al., 2008) . 
286
Antibody production, immunofluorescence and study of the virus life cycle.
288
The virus was inactivated at 70°C for 1h and used for vaccination of two 6-week old Balb-C mice. Two 
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percentage identity of proteins with best blast hit against viruses (cyan "V"), phages (dark green "P"), Figure S2 . Putative origin of replication Cumulative GC skew and gene orientation skews were performed using a sliding window of 1000 bp with 100 bp overlap. The minimum of the curve and the reversion of the slope occurs around position 195'000 bp for the gene orientation skew. On the contrary, the minimum of the GC skew is located at about 156'000 bp. However, a secondary minimum is present around 194'500 bp in agreement with the gene orientation skew, suggesting that this area corresponds to the origin of replication (grey vertical bar).
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